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One of the most pressing questions facing state and national policymakers is whether the increased demand for healthcare services due to 
an aging population, expanded health insurance cover-
age, and increased burden of chronic disease will result 
in a physician shortage. The Association of American 
Medical Colleges (AAMC) forecasts a shortage of 46,100 
to 90,400 physicians by 2025 and the Health Resources 
and Services Administration (HRSA) estimates a shortfall 
of between 6,400 and 20,400 primary care physicians 
by 2020.1,2 Other workforce models suggest that the 
overall supply of physicians will be adequate and that 
the bigger issue facing the healthcare system will be the 
persistent maldistribution of physicians by geography 
and specialty.3,4
Workforce models reach different conclusions about 
the future for many reasons, including the use of different 
data sources and diverging assumptions about the factors 
that will drive future demand and supply. To account for 
uncertainty caused by rapid changes in the healthcare 
system, models often include scenarios with a range esti-
mates about how a particular variable (for example, hours 
worked, retirement rates, or population growth) will 
affect supply or demand. Increasingly, workforce models 
include scenarios about how the deployment of physician 
assistants (PAs) and nurse practitioners (NPs) might affect 
the magnitude of physician shortages under different 
assumptions. These scenarios are based on studies indicat-
ing that physician shortages could be partially mitigated 
by the increased use of interprofessional teams, including 
PAs and NPs, and by new models of care that make 
maximal use of other healthcare professionals.5,6 Dill and 
colleagues found broad acceptance of PAs and NPs by 
patients, with 23% of patients reporting that, should they 
need a new primary care provider, they would choose a 
PA or NP over a physician.7
PAs and NPs are a fl exible workforce, able to fi ll a range 
of emerging healthcare needs. This fl exibility occurs as 
new graduates sort into different specialties after complet-
ing training and when practicing PAs and NPs switch 
specialties during the course of their careers.8 PAs and 
NPs are present in all areas of healthcare in the United 
States.9,10 Although PAs and NPs are similar in some ways, 
they differ with respect to their history, legal scope of 
practice, and training emphases.11-13 Due to these differ-
ences, they fi ll different niches in the healthcare workforce. 
For example, NPs are more prevalent in primary care, 
and PAs are more prevalent in procedural specialties such 
as surgery and emergency medicine, although both profes-
sions can and do practice across specialties.14,15 In 20 
states, NPs may practice independently; PAs require a 
supervising physician in all states.16 Specialty distributions 
of PAs and NPs have changed over time, with the propor-
tion of PAs and, to a lesser extent, NPs in primary care 
decreasing in recent years.17
Despite growing evidence that PAs and NPs practice 
in different specialties and evidence that PAs and NPs 
change specialties over time, most workforce projection 
models assume a constant distribution of PAs and NPs 
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Physician workforce projections often include scenarios that 
forecast physician shortages under different assumptions 
about the deployment of physician assistants (PAs) and 
nurse practitioners (NPs). These scenarios generally assume 
that PAs and NPs are an interchangeable resource and that 
their specialty distributions do not change over time. This 
study investigated changes in PA and NP specialty distribu-
tion in North Carolina between 1997 and 2013. The data 
show that over the study period, PAs and NPs practiced in a 
wide range of specialties, but each profession had a specifi c 
pattern. The proportion of PAs—but not NPs—reporting 
practice in primary care dropped signifi cantly. PAs were 
more likely than NPs to report practice in urgent care, 
emergency medicine, and surgical subspecialties. Physician 
workforce models need to account for the different and 
changing specialization trends of NPs and PAs.
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between different specialties into the future. They also 
assume that PAs and NPs are an interchangeable 
resource (that is, that they work in the same special-
ties). This study investigated changes in the number 
and specialty distribution of PAs and NPs in North 
Carolina between 1997 and 2013. North Carolina 
houses a unique longitudinal data set that captures all 
licensed PAs and NPs in the state, making it an ideal 
state in which to track and compare PA and NP spe-
cialty trends.
METHODS
The source of data for this study was the North Carolina 
Health Professions Data System (HPDS), which is main-
tained at the Cecil G. Sheps Center for Health Services 
Research at the University of North Carolina at Chapel 
Hill. The HPDS contains more than 30 years of data on 
19 health professions from 11 different licensure boards, 
and is the oldest continuous state-level health workforce 
data system in the country. Data on the PA and NP work-
force were derived from annual licensure fi les from the 
North Carolina Board of Medicine and North Carolina 
Board of Nursing, respectively. Because licensure is required 
to practice in the state and PAs and NPs are required to 
reregister annually, licensure data provide a complete 
picture of the PA and NP workforce in the state as of 
October 31 of each year. The analysis data set included 
only PAs and NPs in active practice in North Carolina and 
excluded healthcare professionals who held a North Car-
olina license but practiced outside the state or were not in 
active practice. This study used self-reported specialty data 
for PAs and NPs actively practicing in North Carolina in 
1997, 2005, and 2013.
The defi nition of primary care includes family medicine, 
general internal medicine, general pediatrics (including 
adolescent medicine), and general geriatrics. All other 
specialties were classifi ed as specialty care. Because gen-
eral pediatrics has historically been a common area of 
practice for NPs, we analyzed this group separately in 
some of the analyses. In these subanalyses, we use a 
“general primary care” category that includes only fam-
ily medicine, general internal medicine, and general 
geriatrics. We used descriptive statistics to analyze spe-
cialty distributions of PAs and NPs.
RESULTS
• Overall PA and NP workforce grew rapidly. In 2013, the
number of PAs and NPs in the state was roughly equal,
with 4,606 PAs and 4,817 NPs in active practice. Mirror-
ing national trends, the PA workforce increased by 259%
and the NP workforce by 335% between 1997 and 2013.
The PA and NP workforces grew much more rapidly than
the physician workforce, which increased 56% over the
same time period. In 1997, North Carolina had 8.6 PAs
and 7.7 NPs per 100 physicians, but by 2013 these ratios
had more than doubled to 20.5 PAs and 21.5 NPs per 100
physicians. PA, NP, and physician growth outpaced North
Carolina’s population growth, which only increased by
29% between 1997 and 2013.
• PA and NP specialty distribution changed over time. NPs
were more likely to report practicing in primary care than
PAs in all 3 years. In 1997, 52% of NPs and 46% of PAs
FIGURE 1. Percentage of active PAs and NPs who reported working in primary care in North Carolina in 1997, 2005, and 2013. 
Primary care is defi ned as family medicine, general internal medicine, general pediatrics (including adolescent medicine), and 
general geriatrics.
were in primary care. By 2013, the percent of the PA 
workforce reporting practice in primary care had declined 
to 28% while 50% of the NP workforce reported a primary 
care specialty (Figure 1).
PA specialty changes, 1997-2013 (Figure 2). The propor-
tion of the PA workforce practicing in general primary 
care decreased from 43% in 1997 to just under 25% in 
2013. Over the same period, the percentage of PAs report-
ing practice in adult medical specialties increased from 
17% to 26%. Ten percent of PAs practiced in urgent care 
in 2013, a specialty that was not included as a specialty 
option in either 1997 or 2005.
NP specialty changes, 1997-2013 (Figure 3). General 
primary care—general internal medicine, family medicine, 
and geriatrics—was the most common area of practice 
reported by NPs in all 3 years, with more than 40% report-
ing they worked in general primary care in 1997 and 2013 
and slightly more than 50% working in this area in 2005. 
The proportion reporting obstetrics/gynecology practice 
dropped from 21% to 5% between 1997 and 2013, and 
the proportion in pediatric primary and specialty care also 
decreased. The largest area of growth was in adult medical 
subspecialties, where the proportion of NPs doubled from 
12% in 1997 to 25% in 2013. The proportion of NPs 
practicing in the neonatal/perinatal subspecialty decreased 
from 10% in 1997 to 4% in 2013 (data not shown).
• PAs and NPs practice in different specialties (Figure 4).
In 2013, NPs were much more likely to practice in general
primary care than PAs, with 43% of the NP workforce
and 25% of the PA workforce reporting they worked in
general internal medicine, family medicine, or geriatrics.
PAs and NPs were equally likely to be found in adult 
medical specialties but NPs were more likely to report 
practicing in general and specialty pediatrics as well as 
obstetrics/gynecology. A larger proportion of PAs reported 
working in procedural specialties such as surgery and 
emergency medicine. A relatively large proportion of PAs 
(10%) in 2013 reported working in urgent care, but this 
specialty choice was not on the list of specialties offered 
to NPs in any year or PAs before 2013.
A more granular look at specifi c subspecialties in 2013 
reveals additional differences. NPs are more likely to report 
practice in psychiatry, obstetrics/gynecology, and neonatal/
perinatal care, and are somewhat more likely to report 
practice in cardiology, compared with PAs. PAs are more 
likely to report practice in surgical and emergency/urgent 
areas of care, as well as dermatology and gastroenterology 
(Figure 5).
DISCUSSION
North Carolina, like other states and the nation, has 
experienced a rapid growth of PAs and NPs relative to 
physicians and the population over the past 15 years.14 
The specialty distribution of both PAs and NPs changed 
over time and different specialty patterns emerged 
between the two professions. The percentage of the NP 
workforce in general primary care remained over 40% 
between 1997 and 2013, while the percentage of PAs in 
general primary care declined from 43% in 2005 to 25% 
in 2013. The relatively large proportion of PAs report-
ing practice in urgent care in 2013 (10%) could partly 
explain the signifi cant drop in PAs reporting a primary 
FIGURE 2. Percentage of active PAs by specialty categories in North Carolina in 1997, 2005, and 2013. General primary care is 
defi ned as general internal medicine, family medicine, and geriatrics. Pediatric primary care (including adolescent medicine) is a 
separate category. Providers reporting a specialty of hospitalist are grouped in adult medical specialties.
FIGURE 3. Percentage of active NPs by specialty categories in North Carolina in 1997, 2005, and 2013. General primary care is 
defi ned as general internal medicine, family medicine, and geriatrics. Pediatric primary care (including  adolescent medicine) is a separate 
category. Providers reporting a specialty of hospitalist are grouped in adult medical specialties.
FIGURE 4. Percentage of active PAs and NPs by specialty categories in North Carolina in 2013. General primary care is defi ned as 
general internal medicine, family medicine, and geriatrics. Pediatric primary care (including  adolescent medicine) is a separate category.
care specialty. Before 2013, when urgent care was added 
as a distinct specialty category, PAs who practiced 
in urgent care centers likely reported their specialty 
as either primary care or emergency medicine. The 
addition of this category may have falsely 
exaggerated the per-
centage decline of PAs in general primary care and/or 
emergency medicine. Our study cannot discern the degree 
to which the proportion of PAs in primary care in 2013 
refl ects a correction of previously inaccurate categoriza-
tion as opposed to actual movement of PAs into urgent 
care practice. Conversely, the lack of an urgent care 
specialty category for NPs could lead to overestimation 
of the general primary care or emergency medicine 
proportion of NPs.
Both PAs and NPs were more likely to practice in adult 
medical specialties in 2013 than they were in 1997, pos-
sibly refl ecting the subspecialization of healthcare in 
response to the growing demand for specialty care from 
an aging population with an increased burden of chronic 
disease.18 Although NPs remain more likely than PAs to 
practice in obstetrics/gynecology and pediatric specialties 
than PAs, NPs’ representation in these fi elds has declined, 
particularly in obstetrics/gynecology. The relatively 
smaller proportion of both PAs and NPs practicing in 
obstetrics/gynecology in recent years may refl ect declin-
ing birth rates and/or regulatory and insurance barriers 
that discouraged PA and NP participation in labor and 
delivery services.19
North Carolina refl ects national trends, with more 
PAs than NPs in procedural and surgical specialties.14,15 
As Morgan and colleagues (in press) have suggested, 
surgeons may increase surgical volume and total rev-
enue by shifting preoperative and postoperative tasks 
to PAs.14 This would provide an appealing business 
model promoting uptake of PAs in surgical specialties. 
In North Carolina, this trend is particularly striking in 
orthopedic surgery.
LIMITATIONS
This study has a number of important limitations. 
Although the PA and NP workforce in North Carolina 
generally mirrors the national workforce in terms of 
age, sex, and specialty distribution, important differ-
ences in the regulation of PAs and NPs may affect their 
deployment. North Carolina requires physician super-
vision for NPs and thus has a more restrictive scope of 
practice for NPs relative to other states. North Carolina 
has a less restrictive scope of practice for PAs relative 
to other states.
Another important limitation is that a signifi cant per-
centage of NPs were missing specialty data: 16% of NPs 
did not report a specialty in 1997, 15% in 2005, and 
34% in 2013. However, with regard to age, race/ethnic-
ity, and graduation year, NPs who were missing a specialty 
were not statistically signifi cantly different from NPs who 
reported a specialty.
IMPLICATIONS FOR WORKFORCE MODELING
To account for the changing and differing specialty dis-
tributions of PAs and NPs over time, workforce modelers 
need more information about the factors that affect the 
demand and supply of PAs and NPs in different special-
ties. Supply-side factors include how a provider’s age, 
race, sex, and preferences affect specialty choice. System-
level factors such as salary differentials between special-
ties, loan forgiveness for some specialties and not others, 
and the different training emphases of PAs and NPs affect 
how new graduates choose a specialty and why PAs and 
NPs already in the workforce may change specialties. On 
the demand side, we need a better understanding of the 
factors that induce organizations to hire PAs and NPs 
and how the growth in use of different types of healthcare 
services may differentially affect the demand for PAs 
versus NPs.
This analysis suggests that despite considerable over-
lap among PA and NP specialties, these providers are 
not an interchangeable resource. If the demand for 
surgical and procedural specialties increases in the future, 
FIGURE 5. Percentage of active NPs by specialty categories in North Carolina in 1997, 2005, and 2013. Urgent care was not 
 available for NPs to select.
the uptake of PAs into these specialties will likely increase 
at a faster rate than for NPs. By contrast, if new models 
of care such as patient-centered medical homes and 
accountable care organizations continue to be adopted, 
this may increase the demand for NPs relative to PAs 
because NPs are more likely to practice in preventive 
and primary care.
The specialty distribution of PAs and NPs also is 
likely to change over time. As payment models move 
toward risk- and value-based systems, healthcare 
employers will increasingly look to shift work toward 
PAs and NPs, whose salaries are one-third to one-half 
those of physicians.14,20 This trend may increase the 
numbers of PAs and NPs employed in all specialties, 
but especially in subspecialties where the salary dif-
ferentials between physicians and PAs and NPs are 
greatest. However, two important constraints exist on 
the substitution rate of PAs and NPs for physicians in 
different specialties— physician acceptance of PAs and 
NPs and the degree of potential task substitution in 
the specialty.
The lack of data on both the supply and demand fac-
tors that affect PA and NP specialty distribution has 
hindered the development of interdisciplinary workforce 
models that include physicians, PAs, and NPs. The lat-
est AAMC model did not include a scenario incorporat-
ing the growth of PAs, citing a lack of available data 
to quantify the implication of increasing PA-to-physician 
staffi ng ratios.1,21 The latest HRSA model included a 
scenario showing that increased deployment of PAs and 
NPs in primary care reduced the estimated shortfall in 
2020 from 20,400 to only 6,400 primary care  providers. 
The acknowledgment in both models of the large effect 
that PA and NP supply can have on physician workforce 
projections is an important step forward for the fi eld. 
The next step is to develop scenarios that treat PAs and 
NPs differently in terms of their specialty distribution 
and to model how their specialty distributions might 
change over time in response to individual and system 
level supply and demand factors. JAAPA
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